An important factor in the detection of falsification is the control of the composition of the meat at each stage of manufacturing the product. The PCR method is based on the study of proteins and meat nucleic acids used in food for the detection of animal species. Another technique is the Elisa method that works on the principle of identification and measurement of the quantity of molecules in a sample. There are several types of Elisa to increase specificity due to differences in structure and sample characteristics. By comparing the two methods used to identify the processed meat product species, Real Time PCR had the highest prediction as results. However, the Elisa method is more time efficient and easier to use. Real Time PCR is effective in identifying processed meat products that require low detection. The Elisa Kit is useful because of the ease of use.
Introduction
Genetic engineering is defined as a multitude of in vitro methods, using genes, chromosomes or whole cells to construct certain genetic structures with hereditary properties (Vlaic, 1997) . Raicu et al., (2009) has defined a set of methods for manipulating genetic material at the molecular and cellular level in order to create artificial genetic programs.
Any method or technique must meet the following basic properties in order to be considered genetic engineering: a. To give rise to completely new life forms with genetic and functional properties premeditated; b. New genetic combinations to be made in the laboratory (in vitro) and outside the natural act of reproduction; c. Start from one or a few cells with new structures then isolated and cloned.
By these principles biotechnology that violates one of these three conditions can not fit in genetic engineering.
According to the central dogma proposed by Crick in 1958, genetic information is transmitted only in one direction, from DNA to protein via mRNA (DNA-RNA-protein) (Vlaic, 1997) . The basic principles are presented and supplemented with practical examples and theoretical concepts. In order to illustrate the theoretical concepts, working protocols are available that can be used to analyze sample quality to optimize test conditions and to determine the efficiency of analysis and linearity of RT. These work protocols are specific to the research field in which they are used (Sigma, 2012) .
Historian Kjell Kleppe and Nobel laureate Gobind Khorana published a description of a technique that represented the basic principles of a nucleic acid replication method: "... The DNA strand is denatured to form a single chain. The whole cycle is repeated, adding each time a new dose of enzyme. "While this step seems to be a clear description of the process that is now recognized as PCR, it could not be verified experimentally at that time because the target sequences required to highlight the primer were not readily available and there was no convenient method to determine of oligonucleotides by PCR primers of synthesis.
The DNA had to be heated almost to boiling after each synthesis step to denature doublestranded DNA. The Klenow fragment of DNA polymerase I that was used for synthesis was then inactivated by high temperature, and therefore a larger amount of enzymes was required at the beginning of each cycle, as Kleppe1 noted.
A critical development that led to the universal adoption of the PCR technique was the concept of using a stable thermodynamic DNA polymerase that can tolerate the high temperature of repeated denaturation steps. The Klenow fragment of DNA polymerase I, was replaced with Taq DNA polymerase. When using the Taq DNA polymerase, several amplification steps can be performed in a closed reaction tube without the need to complete the enzyme. In addition, larger fragments could be amplified, the use of higher temperature reactions was sufficient to increase replication accuracy, reduce non-specific product formation, and allow direct detection of stained products with ethidium bromide, agarose gels (Sigma, 2012).
The Nobel Prize for Chemistry in 1993 was granted to Kary Mullis for his invention of PCR polymerase chain reaction, at approximately the same time, Higuchi et al., recognized that the PCR process can be monitored by adding a fluorescent label that binds to the PCR product. As the concentration of the PCR product increases, it increases the intensity of the fluorescence signal (Sigma, 2012) .
Chain Reaction of the Polymerase-PCR Higuchi and his collaborators have initiated an analysis amplification reaction by creating a Real Time PCR methods which can detect amplification products when they are formed and coupled (Sigma, 2012) . The PCR technique is the in vivo replication of DNA and its amplification in a large number of copies, being also referred to as the method of 'DNA xeroxing' (Sigma, 2012) .
There are certain components for amplification to take place: two oligonucleotide primers, free nucleotides, thermostable polymerase, magnesium ions, a buffer medium acting as a reaction medium. The PCR reaction is carried out in repetitive cycles of temperature (Sigma, 2012) .
The introduction of the polymerase chain reaction PCR is used in all areas of research: biological, clinical, forensic and diagnostic the widespread adoption of PCR technology has revolutionized the research of life sciences (Sigma, 2012) . Polymerase chain reaction (PCR) has become one of the most commonly used molecular biology techniques. It is used in applications from basic research to high performance screening. Although it is a powerful technique, universal adoption and application diversity is due to its apparent simplicity and relatively low cost (Sigma, 2012). The technique is used to amplify specific fragments of target DNA from small amounts of DNA or RNA source (after a reverse transcription step to produce complementary DNA (cDNA) (Sigma, 2012). A major advantage of PCR is that the target sequences can be amplified from a single copy of the starting material, even when the sample is degraded and contaminated with inhibitors (Sigma, 2012). The PCR method is based on the study of proteins and nucleic acids and may be used for the detection of animal species in meat products.
Meat Meat and meat products represent the most important amount of energy, protein and micronutrients absorbed by our body, at least by their frequent consumption. On the other hand, the consumption of meat products is very large, which also has a major impact on our health. (FAO, 2009) . By comparing the red meat from mammals and white meat from birds, it has been found that most problems are encountered especially in red meat and products derived from it. The major difference between red meat and white meat is the high level of myoglobin and hemoglobin in red meat (De Smet et al., 2016) . It is quite clear that the consumption of meat and its derived products is quite large and increasing, which will influence certain economic, ethical and health aspects in the environment (Hassan et al., 2016) .
Protein Both nucleic acids and proteins have some common properties. Both are macromolecules and each type has the general structure composed of a skeleton that is attached to specific groups used to appreciate the quality of meat products is fluorescence spectroscopy (Zhou et al., 2015) .
Fatty acids
In recent times, nutritional benefits and possible negative health effects of eating meat and meat products are increasingly being discussed. Regardless of how meat consumption will evolve in the future, it is very important to know the factors that determine the nutritional value of meat and the impact on health. Beyond providing high quality protein, meat is a very valuable source of n-3 fatty acids, Cu, Fe, I, Mg, Se and Zn, most of the B vitamins and a series of micronutrients (Zhou et al., 2015) . Moreover, meat is the main source of DPA C22:5n-3, which accumulates in mammalian and poultry meat but not in fish, often in higher doses than EPA and DHA.
It seems that the study of molecular genetics will have to regulate the composition of intramuscular fatty acids without having any side effects on meat quality. At present, the identification of food species is of major importance in assessing the quality of food, especially meat products, as long as its processing makes it difficult to identify the composition of the meat (De Smet, 2012). The composition of fatty acids in adipose tissue and muscle in animals depends on the amount of fat in the muscles. To allow for an impact assessment caused by fatty acids, their composition in meat should be related to muscle tissue (mg / 100g sample weight) and not as proportions of the total lipid content (Zhou et al., 2015) .
The content of the n-3PUFA chain in muscles is accorded to the species and dose of dietary fatty acids. Each point represents the value resulting from the treatment. The number of brackets represents the number of observations. Estimating values of specific genetic factors for the PUFA chain content in the muscle are few but sufficient to allow for this genetic selection (Wood et al., 2015) . The amount of LA and ALA is lower in adipose tissue than ruminant muscle versus pork, whereas in pig fat we encounter long chain PUFAs. These same findings are true for chicken. In beef, a low amount of fat in muscle increases the percentage of PUFA because PL becomes a greater proportion of total fatty acids (Wood et al., 2015) .
Macronutrients Water, protein and fat are the main macronutrients. Studies suggest that the percentage of fat is inversely proportional to the percentage of water (nitrogenous bases of nucleic acids and amino acids to proteins). The nucleic acids have a backbone consisting of pentose and phosphoric radical and the protein backbone is formed by peptide bond (-NH-C = 0) to which is fixed the 20 amino acids (Song et al., 2017) .
There is an increase in cases of falsification of foodstuffs by the addition of meat from other animal species which is non-compliant with the manufacturing process. An important problem is the control of the meat composition at each stage of manufacturing (raw material, intermediate and final). There is a need for techniques that allow the identification and quantification of certain components as well as effective molecular markers to highlight the raw material content of finished products (Aït-Kaddour et al., 2015).
To verify the correct information on labels, some analytical methods have been proposed to identify meat species from different products by analyzing DNA-specific proteins and markers (Aït-Kaddour et al., 2015 and beef showed that 100 g of lean meat contains the necessary daily intake of amino acids. In contrast, branched chain amino acids (isoleucine, leucine and valine) are found to be lower (52-64% in beef and 59% in sheep meat) (Bohrer, 2017) .
Vitamins Vitamin B3 (niacin) is found in all types of meat, which are a rich source. The pork contains significant amounts of vitamin B1 (thiamine), sheep meat is a rich source of vitamin B5 (pantothenic acid), and high levels of vitamin B6 are found in pork, beef and turkey. Beef, sheep, turkey and pigs are rich in vitamin B 12 (cobalamin) (Bohrer, 2017) . The only natural sources of vitamin B 12 are meat and other animal-derived foods, which are necessary for the synthesis of neurotransmitters and DNA, being cofactors of enzymes involved in the metabolism of fatty acids and amino acids (Gille and Schmid, 2015) . In the lean meat, low amounts of vitamin A (retinol), C (ascorbic acid), D (cholecalciferol) and E (tocopherol) are found, although high levels of vitamin A are found in the liver.
Vitamin B12 is a water-soluble vitamin, having an important role in red cell formation, providing neurological function as well as DNA synthesis. Stabler and Allen (2004) believe that vitamin B12 has two unique characteristics: "One is the unique human autoimmune disease pernicious anemia (PA), and the other is the virtual restriction of B12 to foods of animal origin" (Bohrer, 2017) . Sodium Small amounts of sodium are found in fresh meat. However, while processing meat products (treated and smoked products) sodium is added (Bohrer, 2017) . In this study, sodium content in raw and unprocessed meat products ranged from 45 mg / 100 g (chicken breast) to 83 mg / 100 mg (beef). In raw meat products, the sodium content was clearly higher at 663 mg / 100 g (unprepared pork bacon) (Bohrer, 2017) . In raw and unprocessed meat products from poultry, pigs and beef, the phosphorus content evaluated in this review varies from 152 mg / 100g in lamb to 222 mg / 100g in beef. The iron content of test products (beef, poultry and pigs) ranged from 0.37 mg / 100 g (chicken breast) to 2.44 / 100g (high lean ground beef) (Bohrer, 2017) .
Another microelement important to the human body, which is necessary for a better functio ning of the body's immune system, is zinc. The amount of zinc ranges from 0.68 mg / 100g in chicken breast to 5.21 mg / 100 g in beef brisket and high lean beef (Bohrer, 2017) .
Phases of Elaboration of the Technique PCR Sample preparation
The pork and beef samples used were cut with a sterile scalpel, avoiding contamination between samples. For the preparation of the samples, pieces were taken from the inner side of the meat piece (Xu et al., 2018) . The DNA preparation from each sample was used a DNeasy Blood and Tissue Kit (Qiagen, Germany), as recommended by the supplier. For raw meat samples, 50 mg of each monster was crushed prior to DNA extraction and for thermally processed meat samples, 50 mg of each sample was boiled at 100 o C for 10 minutes or autoclaved at 121 o C for 15 minutes (Hellberg et al., 2017). To measure DNA concentration after extraction, a NanoDrop spectrophotometer was used (Thermo Scientific, USA). DNA samples were serially diluted to prepare samples with designated DNA concentrations For PCR reactions, isolated DNA (1 ng) was used as a template. Mixed DNA samples were prepared by combining equal amounts of individually isolated DNAs from each meat sample (Xu et al., 2018) .
Extraction For all meat samples, DNA extraction was done in duplicate using the DNeasyBlood and Tissue Kit (Qiagen, Valencia,CA), Spin-Column protocol, with modifications described in Handy et al., (2011) . The tissue samples were lysed with 50 ml Buffer ATL and 5.56 ml Proteinase K over a period of 1e3 h at 56 0 C with vortexing at 30 min increments. To each tube was added 55.6 ml of AL buffer and 55.6 ml of 95% ethanol, then the tubes were centrifuged. The samples were then transferred to columns and centrifuged for 1 min at 8000 rpm. The column membrane was washed with 140 mL of AW1 buffer and centrifuged for 1 min at 8000 rpm followed by a second wash with 140 mL of AW2 buffer and centrifuged for 3 min at 14,000 rpm. The columns were transferred to a sterile 1.5 mL micro centrifuge tube prior to adding 50 mL of AE buffer preheated to 37 0 C. To collect the eluted DNA, the samples were then centrifuged for 1 minute at 8,000 rpm. To each set of extracted samples was added a reagent blank with no tissue.
For the extraction and purification of DNA from the samples the Wizard kit was used (Promega, USA) according to the manufacturer's protocol. A reagent blank was included with each DNA extraction as a negative control. Important factors for the success of DNA-based methods are the purity and concentration of DNA. Therefore, many methods have been developed for highthroughput and cost-effective extraction of DNA from animal tissue (Hellberg et al., 2017) .
DNA Purification A promising method for the sequencing-based identification of meat and poultry species in food products is DNA barcoding. DNA degradation during processing may limit recovery of the fulllength DNA barcode from these foods (Floren et al., 2014) .
In the case of processed foods, there is a problem to quantify w/w with DNA mtDNA because it may also consist in part of fat, tendon, in addition to muscle meat. Thus, the quantification of traces of an unwarranted species can not be achieved through mtDNA (Floren et al., 2014 The NanoDrop ND-1000 spectrophotometer was used to quantify the concentration and purity of extracted DNA (Nano-Drop Technologies, Inc., Montchanin, DE). All DNA samples were stored at −20°C before use (Wu, 2017) . Using the spectrophotometric method on the NanoPhotometer ™ P-Class, the concentration and purity of the extracted DNA was measured (Implen, Munchen, Germany). The DNA concentration was read at the absorbance of 260 nm while its purity was determined from the optical density of A260/ A280 ratio. The extracted DNA was stored at 20 0 C until real-time PCR assays (Iwobi et al., 2014) .
PCR is the most commonly used method for determining the source of meat products. The purity of DNA samples is based on the processes for extraction and isolation. In the literature, the extraction of DNA from raw and cooked meat, soybean, fish, and bacteria was obtained through different tests including the Tris-EDTA Method, the Modified CTAB Method, Alkaline Method, Urea Method, Salt Method, and the modified Guanidinium Isothiocyanate Method.
The Salt method was originally used in DNA extraction from fish (Cawthorn et al., 2011) .
A modified version of the test was found to be the most effective extracting modality when evaluating meat. It was meant to be an easy, cheap and environmentally friendly method (Montowska and Fornal, 2017) .
Cycles PCR After purification, the sequence goes into the PCR cycle. The main stages in the PCR cycles are:
Initial denaturation: The reaction temperature is increased to 95°C and the reaction is incubated for 2-5 minutes (up to 10 minutes, depending on enzyme characteristics and template complexity). Double stranded DNA molecules (dsDNA) are separated in the single amplification chains.
Cycle: 1. Denaturation: The reaction temperature is increased to 95°C, which melts (disrupts the hydrogen bonds between complementary bases) also with dsDNA in single stranded DNA (ssDNA). 2. Reaction: The temperature is lowered to about 5°C below the melting temperature (Tm) of the primers (often 45-60°C) to promote primer binding to the chain. 
Extension:
The temperature is increased to 72°C, which is optimal for DNA polymerase activity to allow for the extension of the hybridized primers. 4. Repeat: Steps 1-3 are performed cyclically, resulting in the exponential amplification of the chain (Sigma, 2012). Polymerase chain reaction (PCR) consists of heating and cooling cycles throughout the reaction. Each temperature phase is used to control one stage of the reaction and the incubation period depends on the apparatus, reaction plates/ tubes and reagents. The initial denaturation phase is performed at an elevated temperature, during which the secondary complex double stranded DNA structure (dsDNA) is melted to become single stranded DNA (ssDNA). DNA is subjected to a high temperature, and this phase must be long enough to separate the strands, but not affect the DNA. During the shorter cycle-initiating denaturation step (10 sec at 1 min at 95°C), the DNA strands of the target sequence are separated to form single strands, as in the initial denaturation step. The reaction is then cooled to the reaction temperature of the primer. The reaction step (30 seconds to 1 minute at 45-60°C) is required so that the primers bind to the complementary sequence on each of the single strands of DNA. Between amplification cycles primers are designed to support the target and the sequence region. Generally, the reaction temperature can be estimated to be 5°C lower than the melting point of the template-primer double strand. The final step is the extension step (20 seconds to 1 minute at 72°C) which is performed so that the DNA polymerase extends the primer sequences from the 3' of each primer to the end of the chain (Bustin et al., 2013) . A 1 min extension is usually sufficient to synthesize PCR fragments up to 2 kilobases (kb). To amplify larger fragments, the stretch step is expanded to 1 min per kb. During the first extension, the chain will not be limited in length, and thus chains that exceed the length of the chain will be synthesized. In subsequent extension steps, the length of the chain will be defined by the primer sequence at each end (Bustin et al., 2013) .
PCR Types
Many improvements have been made in basic technique with the evolution of multiple PCR including, reverse transcription (RT-PCR), realtime PCR quantitative (qPCR), reverse transcription qPCR (RT-qPCR) and PCR digital (dPCR) (Sigma, 2012).
PCR Classic
Real Time PCR method enables direct correlation between the quantity of product to be amplified and the initial number of copies of target molecules. Classical PCR method is not possible such a correlation, since the gain is not as effective and consistent between different reactions and To determine each meat species in a single reaction by PCR multiplex, the set of primers Pf / Pr, GT3-f / GT3-r, OS2-f / OS2-r, B6-f / B6-r f CK2, / CK2-r. In the reaction, the concentration of primers varies between 0.1-0.2 μM, relative to the 200 ng concentration of the DNA that was used. Cycles can be programmed using the same procedure as the classic PCR method. Amplification of the samples will be expressed by an electrophoresis gel prepared from 2% agarose (Invitrogen, USA) in TBE Buffer for 30 min at 110 V (Zvereva et al., 2015) .
All meat samples used in PCR determination are purified using an extraction kit (Viogene, Taiwan), and the sequences will be directed to Genomics BioSci & Tech Company program using 3730xl of DNA to be analyzed (Applied Biosystems). The nucleotide sequences will be evaluated for each similar sequence by BLASTn search using the National Center for Biotechnology Information Database, following the 100% standard sequences of chicken, pork, ostrich, and beef samples available in the GenBank standard database (Wu, 2017) .
PCR Multiplex
Multiplex PCR facilitates the simultaneous detection of multiple genes and has the advantage of reducing costs and time of detection. (Sint et al., 2012) . The factors that determine the sensitivity of Multiplex PCR are the species, purpose and wavelength amplification.
For the simultaneous detection of meat species, one of the technical procedures used in Multiplex PCR, which uses the same primers as classical PCR. And 20% of the meat sample (MSA) is used as a reference material. For starters, all primers are used in PCR reactions, but the samples are not amplified, and PCR primers are prepared: a Pf / Pr, GT3-f / GT3-r and OS2-f / OS2-r, successfully used in the detection of pork, oyster or mixed with other species. The other primers, B6-f / B6-r and CK2-f / CK2-r, are specific for the detection of beef and chicken, generated by DNA fragments 654 and 418 bp. Therefore, Multiplex PCR is much more practical and with greater accuracy compared to classic PCR and Real Time PCR in meat detection technique.
Compared to PCR and PCR-RFLP (restriction fragment length polymorphism), real-time PCR offers, besides identifying meat species, and quantification of meat species in food (Zhou et al., 2015) . The advantages of multiplex PCR reactions are their low costs and time efficiency. These methods detect the quantity of DNA of animal species found in a meat product. Although these results are beneficial, a combination of DNA content and the meat percentages would be most useful (Sint et al., 2012) . However, this is not consistently available given the complex types of tissue used in the production of meats and the limited ability to extract DNA from all these tissues. To obtain a dependable evaluation of the meat, the content would require a collection of reference materials for each product. The multiplex realteam PCR process is described for ground beef and pork products. The triplex assay uses known primers and probes in relation to the anticipated referenced proportion of gene myostatin in each species of mammals and birds. The percentages of meat contents are calculated for each sample (Garciaa et al., 2017).
PCR Quantitative PCR is considered the most useful technique applicable to molecular biology research. This is primarily due to its ability to amplify a few million times a target nucleic acid sequence (template, genomic DNA, cDNA, complementary DNA, cDNA). When combined with quantitative PCR detection (real time quantitative PCR, qPCR), this can be used to estimate the amount of feedstock in a sample. Because products are detected as the reaction occurs, qPCR has a much wider range of analysis than classic PCR; from a single copy to about 1011 copies are detectable in a single step (Bustin et al., 2013) .
Real-time quantitative PCR and subsequent amplification detection are performed in a closed tube that eliminates the need for post-PCR manipulation, such as gel electrophoresis, and significantly reduces the risk of cross-contamination (Sigma, 2012). The real-time quantitative PCR technique (qPCR) uses fluorescence signals that are generated by DNA binding dyes or oligonucleotide probes. Fluorescence DNA-binding dyes used by Bustin (2009) in his work are SYBR® Green I, which are included in the PCR buffer. When the dye is free in solution, it emits excess energy as vibrational energy. However, as the target DNA is amplified, the dye binds to the DNA strand and adopts an alternative conformation. This conformational change reduces molecular mobility and results in surplus energy emitted as fluorescence. The dye linked to the DNA strand has a greater fluorescence than the unbound dye. Another variant monitoring reaction is the addition of a primer in the reaction or an oligonucleotide located between the two primers (Sigma, 2012).
Molecules are classified as; Double-stranded (dsDNA), dyes attached to primers or colored oligonucleotides, called probes. The simplest chemical detection method is made by using a probe that binds dsDNA, in this case SYBR® Green I. When present in single-stranded DNA (ssDNA), SYBR Green I dye light at low intensity and as PCR progresses and the amount of dsDNA increases, the dye is linked to the strands and therefore increases the signal strength (Sigma,2012).
The most widely used probe is the Dual Labeled probe (DLP, also called Hydrolysis or TaqMan® Probe), which Nolan et al. (2006) asserts is a 5'fluorescence oligonucleotide, e.g. 6-FAM, and a 3' extinguishing molecule such as one from dark agitators, for example, BHQ®1 or OQ ™. These probes are designed to hybridize to the markers between the two primers and are used together with DNA polymerase, which has 5'-3 'inherent exonuclease activity. If DLP is free in solution, the signal strength decreases due to the dye in the immediate vicinity of the cooling group. While more of the matrix is produced during the reaction, several samples were hybridized to the control, which in turn are cleaved by the 5 'to 3' exonuclease activity of the advanced DNA polymerase (Sigma, 2012).
The qPCR technique consists of repeated incubation cycles at different temperatures. The most optimal temperature for the process ability of most DNA polymerases is at 72°C because then primer extension is most effective. The polymerization takes place at a rate of about 100 bases per second at 72°C. But even at lower temperatures, shorter chain amplification can be achieved. QPCR amplifications are usually shorter (<200 bases) than classical PCR, so the extension is combined with single-step recovery at 60°C when working with double-labeled samples (Sigma, 2012).
Efficiency and precision of the triplex realtime qPCR assay -MxPro Software was used to create the standard curve from the log of starting template compared with PCR cycle number (Garciaa et al, 2017). Limit of detection (LOD6) -The LOD 95% is identified as the LOD at which the test is to detect the composition 95% of the time. This limits the false negative rate of 5% (Garciaa et al, 2017). Limit of quantification (LOQ)-The LOQ is identified as the smallest amount of analyte that can be detected with a determined level of accuracy and precision. The relative standard deviation is set as 25-30% (Garciaa et al, 2017) .
Digital PCR
The more recent improvement to the qPCR technique was development of digital PCR (dPCR), which has the advantage of diluting and dividing a sample into hundreds to millions of reaction chambers. The dilution and partition must be made so that each chamber contains either a zero copy or a template, and the starting concentration is estimated from the ratio of the positive-signal partitions to the negative signal partitions . Per Sykes, the new PCR technique called digital PCR is used for absolute quantification and for minority sequence analysis on a background of similar majority sequences. In this case, the sample limits the dilution, and the number of positive and negative reactions is used to determine an accurate measurement of the target concentration (Kim et al., 2017) .
This dPCR technique work in 96-well standard plates, but Dressman et al. (2006) has introduced the use of emulsion granules for dPCR (now used in Bio-Rad QX100 ™ Droplet Digital ™ PCR, the ddPCR ™ system and the RainDance Technologies RainDrop ™ instrument). Here the reactions are determined on integrated fluid circuits (chips). They have integrated chambers and valves for separating samples and reaction reagents. Fluidigm launched the first chip-based dPCR system, BioMark ™, in 2006 (Kim et al., 2017). Sykes uses dPCR, where the sample is diluted and separated into a large number of reaction chambers, each partition containing one or none of the target copies. The number of reaction partitions varies between systems. For the QX100 Bio-Rad system, a few thousand are used, and millions of partitions for RainDrop . Amplification is performed in each partition and the amplicon is detected using a fluorescence tag (detection methods qPCR and dPCR), and the resulting data is a series of positive and negative results (Sajic et al., 2017) .
Digital PCR can be used to overcome some of the difficulties encountered when conventional PCR is used (Sajic et al., 2017) . When using dPCR, a sample is divided so that the individual nucleic acid molecules in the sample are located in many separate regions, and therefore the detection of any target does not depend on the number of amplification cycles. This is a much more sensitive differentiation than that offered by qPCR; a welloptimized qPCR can differentiate at most from changes 1.5 times, while dPCR has been reported to differentiate 1.2-fold (Sajic et al., 2017) .
Digital PCR is applied in the detection and quantification of low-level pathogens, rare genetic sequences, children's variation in number (CNV), and expression of the relative genes in single cells. Cloned single-step cloning amplification of dPCR is a key factor in reducing the time and cost of many of the "next-generation sequencing" methods and, therefore, allowing for personal genomics .
Digital Drops PCR
Digital PCR is a technique that has the property of detecting a 630% difference in gene expression, and to distinguish whether a variant occurs in five or six copies, and rare variations of 60.1%. In addition, (Hoshino & Inagaki, 2012 ) asserted that DPCR is more tolerant to inhibitors than qPCR and this is due to the separation in different reaction chambers. Furthermore, it is robust against many factors that may influence PCR such as crosslinked DNA templates and primer dimers (Zhou et al., 2015) .
There is a technique that belongs to DPCR using digital droplets (ddPCR). Each reaction is randomly distributed in several thousand nanoliter-scale water drops in oil. The ratio of the positive number to the total number of droplets determines the absolute number of target molecules present in the original sample . Using digital drops, low concentration templates can be detected against a background of a large number of non-target nucleic acids, so that relative direct quantification is possible (Zhou et al., 2015) .
The ELISA Technique The ELISA method was developed by the two Swiss scientists Engvall and Perlmann. The ELISA was produced in 1971 by enhancing the previous RIA method. The common RIA method involved tagged antigen and antibody radioisotopes. The ELISA changed the radioactive iodine with the use of enzymes. In their initial experiment they were able to identify the level of rabbit IgG (Montowska and Fornal, 2017) .
Enzyme immune tests [enzyme immonoassay (EAI), enzyme-linked immunosorbent assay (ELISA)] are quantitative methods of identifying and measuring the quantity of molecules in a biological sample through the use of enzymelinked conjugate, enzyme substrate and observing for a color change reaction (Kaddour et al., 2015) . The researchers developed specific antibody or antigen to identify a low-concentration molecule like certain proteins, hormones, drugs (Milicevic et al., 2015) . Enzymatic immunoassays are either homogenous or heterogeneous methods ( Figure  9 ). Homogenous enzymatic immunoassays lead to inactivation upon binding the antibody, and the antigen is not removed from the medium by washing. The homogenous method is more expensive and has a lower sensitivity. The hetero-geneous method requires washing to separate the unbound antigen from the bound antigen-antibody complexes. The heterogeneous method is more common and has a higher sensitivity (Dysinger et al., 2017) . The ELISA uses the heterogeneous method to identify antibodies and antigens. A number of different types of ELISA were created to increase specificity because of the differences in structure and features of the target analyte (Dysinger et al., 2017) .
The direct ELISA was produced by two teams of researchers in 1971, one team composed by The antigen is bound to a solid phase which involves equipment produced of polystyrene, polyvinyl and polypropylene.Microplates are designed to absorb only the antigen and antibodies. The enzymes involved include beta galactosidase, glucose oxidase, peroxidase, and alkaline phosphatase. Alkaline phosphatase can be stored 4°C. Alkaline phosphatase and P-nitro-phenyl phosphate can be used as substrates and induce a yellow color change in positive reactions (MacedoSilva et al., 2000) .A brown color change indicates of a positive reaction for peroxidase conjugate, 5 amino salicylic acid and orthophenylenediamine. The catabolic process of enzymes regulates the acceleration and specificity of the reaction. This is applicable to enzyme-substrate reactions which last 30 to 60 minutes (Macedo-Silva et al., 2000) . In order to stop a reaction, sodium hydroxide (NaOH), hydrochloric acid (HCl) or sulfuric acid (H2SO4) must be added. Spectrophotometers and 400-600mm will provide the results based on the characteristics of the conjugate (Macedo-Silva et al., 2000).
Dot ELISA ELISA and dot-ELISA are immunoenzymatic methods that have appropriate sensitivity, specificity, and efficiency. However, the technique is dependent on the specificity and affinity of antiserum to analyte. Dot-ELISA is effective in identifying prohibited components, ex proteins (Janssen et al., 1987) . The study used dot-ELISA to identify different animal species in hamburger samples, including bovine, chicken, etc.
The figure 11A indicates faint activity when examining antiserum to chicken albumin and bovine extract in 0% contaminated meat sam- ples. Figure 11B notes similar faint activity of antiserum to swine albumin and bovine extract. Furthermore, figure 12C shows the reaction of anti-serum to horse albumin and chicken extract. These results were not considered specific. The false positives were not detected between antisera with heterologous albumins. It is likely that these results are due to other components in the meat samples. Additionally, no false positives were observed with diluted meat extracts. Furthermore, true positive results were significantly darker and could be easily distinguished from the false positives (Helberg, 2015).
Comparative Evaluation of Real Time PCR Methods and ELISA Test
The two common methods used to identify species in processed meat products are the DNAbased method real time PCT and the proteinbased ELISA. The PRC assay was compared with ELISA in a number of areas including sensitivity, specificity, precision, cost, time and simplicity. The two testing methods were used to analyze known samples of pork and beef. The real time PCR testing of duplicate reference samples indicated detection of pork at 0.10%, and detection of beef at 0.50%. The ELISA was able to detect pork 10% and beef at 1.00%. When combining results from the known samples with the commercial samples, the study found that real time PCR had the greatest precision in duplicating samples at 96.7% and the ELISA had 95.6% agreement. The real-time PCR was cost saving. However, the ELISA was more time efficient and easier to utilize.The real time PCR was best for identification in processed meat products when low concentration detection is needed. The ELISA kit is useful in other situations because of the simplicity of use (Hellberg, 2016) . Table 4 indicates the greater sensitivity of real-time PCR versus commercial ELISA for pork and beef. The most sensitive and consistent level of detection for real-time PCR was 0.10% versus 10% for ELISA. The study suggests that the test may have an even greater sensitivity. In comparison, Laube et al. (2003) detected pork species at 0.1% in a sample of beef and pork using real-time PCR with TaqMan probes. Rogriguez et al. (2005) detected pork at 0.5% w/w in a mix of cooked pork/beef with real-time PCR with TaqMan MGB probes. In the current study, the most sensitive and consistent level of detection using real-time PCR was 0.50% w/w in Sample 12. This result can be compared to 1.00% using (Milicevic et al., 2015) . The detection of pork and beef in commercial processed meat products including ground meat, deli meats, sausages, canned meats using ELISE and real-time PCR (Table 4) . Both methods were able to detect species in 26 out of 30 samples. From those 26 samples, 23 were labelled correctly and 3were mislabeled. From the four inconsistent samples, two samples were detected by one of the methods (Sample 37, 39) and labeled correctly, the other two may be mislabeled (Samples 44, 45) (Milicevic et al., 2015) .
Conclusions
An important factor in the detection of falsification is the control of the composition of the meat at each stage of manufacture of the product. The PCR technique is DNA replication and amplification in a large number of specimens, also called the DNA xeroxing method.
A major advantage of this technique is the amplification from a single copy of the raw material even when the sample is degraded or combined with inhibitors. There have been numerous improvements in the basics of PCR and have evolved through various PCR techniques.
The Real Time PCR method allows the direct correlation between the amount of product that will amplify and the initial number of copies of the molecular target, while the Classical PCR method does not allow such a correlation because the result is not as efficient and consistent between different reactions or of the same kind.
The Multiplex PCR method allows simultaneous detection of multiple genes and reduces the cost and time of detection, while The Real-Time Quantitative PCR technique has as specificity the fluorescent signals that are generated by the fluorescent DNA binding dyes or oligonucleotide samples. There is a link between the last methods mentioned so that the real time qPCR multiplex uses relative quantification to determine the amount of meat compared to the calculated amount of the reference gene to determine the total percentages. The most recent discovery of the technique of PCR is PCR Digital which has the specific feature that the sample may be diluted and divided into hundreds up to millions of the reactive. It is used to overcome the difficulties encountered when using conventional PCR. This technique leads to an improvement by using digital droplets, each reaction being randomly distributed in a few drops of water in oil. Another technique is the Elisa method that works on the principle of identification and measurement of the quantity of molecules in a sample using a conjugate enzymatic, of the enzymatic substrate and tracking, change the color of the meat sample.
Pork
There are several types of Elisa to increase specificity due to differences in structure and sample characteristics. Elisa direct that identifies high molecular weight antigens, Elisa Indirect that require a secondary antibody to measure the target antigen. The Sandwich Elisa method captures the target protein between two antibodies that increase its sensitivity 2-5 times and the Dot Elisa technique that is dependent on the specificity and affinity of the antiserum for the sample. By comparing the two methods used to identify the processed meat product species, Real Time PCR had the highest prediction as results. However, the Elisa method is more time efficient and easier to use. Real Time PCR is effective in identifying processed meat products that require low detection. The Elisa Kit is useful because of the ease of use.
